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ABSTRACT
Smokingof cigarettecancauseadditionalfreE!radicals.Oxidativedamageis resultedfromtheaccumulationof free
radicalsin the body.Malondialdehyde(MDA) is theendproductof freeradicals,a markerof oxidativedamage.13-
caroteneis pro-vitaminA, anantioxidantknownto quenchsingletoxygen.Ferritinis thoughto releaseexcessiveiron
insmokers,therebyincreasingtheoxidativestress.Theaimof thestudyisto evaluatetherelationbetweenb-carotene
andferritintowardMDA levelinJavanesesmokers.Thisstudywascarriedoutinacase-control,crosssectionaldesign
nestedwithclustersampling.ParticipantswereJavanesesmokersandnon-smokersinPurworejodistrict,CentralJava.
Samplesanddatawereobtainedsecondarily.The resultswereanalyzedu:;;ingindependentsamplest-testandlinear
regression.Theresultsshowedthattherewasveryweaknegativecc;>rrelationbetweenl3-carotenewithMDA (Rsquare
=0.013;P value=0.320)andveryweakpositivecorrelationbetweenferritinwithMDA (Rsquare=0.043;P value
=0.067).Therewasnostatisticallysignificantrelationof b-carotenewithMDA. Ferritinlevelwasmarginallyinfluential
uponMDA levelasthemarkerof lipidperoxidationbetweensmokersandnon-smokers.Agingapparentlybecamethe
confounding variable by influencing the lipid peroxidation more efficiently than smoking itself (p = 0.013). In
conclusion, there was no significant relationbetween b-caroteneand ferritinwith MDA in smokers.
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INTRODUCTION
Smokingis a commonpracticeworldwide
especiallyinthelowandmiddleclasspopulationi
developingcountries.Thesmokingmalepopulation
is50%indevelopingcontriescomparedtoonly35%
indevelopedcountries.Diseasesrelatedtocigarette
smokingis thesecondmostcommoncausesof
mortalityintheworld.Moreoversmokingitselfisthe
fourthmost commonrisk factorfor diseases
worldwide.!
Cigarettesmokeis considereda harmful
substancedueto its contentof variouschemicals
(approximately3800chemicals)andexistingtree
radicals.Thisis thoughttobethepathogenicityof
cigarette.2Freeradicalsnaturallyarealwaysformedin
humanbody,onlyintheamountandratethathebody
isabletocopewith.Lipidbilayercellmembranecould
be attackedby reactiveoxygenspecies(ROS).
Terminalcarbonylcompounds,including1vIDA,are
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resultedtromthisreaction.3Malondialdehydeis the
endproductoflipidperoxidation.4Lipidperoxidation
occursin threedifferentsequences.First is non-
enzymatic,treeradical-mediatedchainoxidation.
Secondis non-radicaloxidation,andthethirdis. . 5
enzymatIcreactIon.
Humanbodyprotectsitselftrom excessive
oxidativestressby antioxidantsystem.Whenthe
antioxidantspresentin thebodyareinsufficientto
outbalancethe treeradicals,pathologicalconse-
quencesmightdevelop.6When 1vIDAlevelis high,the
antioxidantlevel would be low.? ~-carotene,a
carotenoidantioxidant(pro~'vitamillA)hasbeenhoped
tobethepreventivenutrientforcancer,especiallyin
cigarettesmokers.~-caroteneis bestknownin its
abilitytoquenchsingletoxygen.It is alsoknownto
eliminateperoxylradicalby terminatingtheradical
reactionsbybindingtotheattackingtreeradicals.In
tlpsprocess,the~-caroteneisdestroyed.8
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differencebetweensmokerandnonsmokergroups.It
meanthatagingmoreefficientlyinfluencedlipid
peroxidation(seenthroughmarkerof MDA) than
smokingactivities.This relationshipwas also
observedinastudyby Goraca.11
In linearregression,it was shownthatin this
researchtherewassomerelationbetweenp-carotene
withMDA, likewiseferritin.p-caroteneasexpected
asantioxidantwasnegativelyrelatedtoMDA. When
b-carotenelevelwashigh,theMDA levelwaslow,
providingagreementto a statementby Durak7that
whenMDA washightheantioxidantwouldbelow.
Thisrelation,though,wasveryweakwithR square=
0.013,meanthatp-caroteneonlyaffectedMDA as
muchas 1.3%.This veryweakrelationshipwasnot
showntobesignificantinthepopulation(p=0.320).
Somepossibilitiesof whybeta-carotenedidnot
successfullyinfluence MDA negativelyin the
populationmightbetheagefactors,wherethebody
could not cope to oxidativestresssufficiently
anymoreasin theiryouth,asproposedby Leonard.9
Aging mightaffectthebody naturalcapabilityto
quenchfreeradicalsanditsoxidativestress.
Ferritinas a1'rooxidantwas shownto have
positiveinfluencetowardMDA. This meantthat
whenferritinlevelis increased,theMDA levelwould
likewisebeincreased.Unfortunately,thestrengthof
this relationshipwas similarlyveryweak,with R
squareof 0.043or 4.3%only.The p-valueof this
relation,though,marginallyapproached0.05.This
meantthat perhapsferritinmight truly act as,a
prooxidantinsmokers,bothinthisresearchandinthe
populationaswell.
A substancecalledpolyhydroxybenzenein the
cigarettesmokecould contributeto higherferritin
release.Thiswasachievedbytheconversionof ferric
formof iron(Fe+3)to its ferrousform(Fe+2).16Since
highlevelof ironisreleasedfromitsstorageformand
thereis nophysiologicoutputfor lossof ironexcess
(except in females,during menstruation).Iron
overloadmay takeplaceand addsthe burdenof
oxidativestress,especiallyinmalesmokers.
Ho etal.1OreportedthatolderChinesemalewho
wen;chronicsmokershadmorelipidperoxidationin
comparisonwith youngerChinesemale chronic
smokers.Perhapsthisfmdingexplainedthereasonof
hingherlevelof lipidperoxidationin smokerthanin
non-smokergroups,althoughthereweremoreyoung
adultsmokersin thesmokersgroups.Thefindingof
thisresearchin conjunctionto thefmdingof Ho et
al.lO,in whicholderJavanesemalesmokersuffered,
morelipid peroxidation(shownthroughMDA asa
marker),mightindicatedthat Javanesemight,not
muchdifferfromChinese.10
CONCLUSION
It couldbeconcludedthatp-caroteneandferritin
didnotinfluencedMDA significantly.Agingbecame
counfoundingfactorandinfluencedlipidperoxidation
moreeffectivelythansmokingitself.
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